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of the orbit, is limited to only a couple of degrees in the horizontal. Tins mirrors the spatial 
autocorrelation of „ e , which likewise operates coherently on short scales. The short correlation 
scale of UTH, which reflects the scale of individual convective systems, is comparable to the 
spacing of retrievals from MLS. These scales are undersampled in the asynoptic measurements. 
Despite their prevalence, the mapping algorithm described above successfully recovers synoptic 
behavior operating coherently on large scales. It reveals eastward migration of anomalous UTH 
from the Indian ocean to the central Pacific, in association with the modulation of convec ion 
by the Madden-Julian oscillation (Sassi and Salby, 2001). 

These findings have now been extended upward, across the tropical tropopause and into the 
lower stratosphere. MLS retrievals of water vapor below 147 mb (Read et al., 19 ) an 

above 48 mb (Waters, 1998) have been bridged with the water vapor retrieval of ump irey 
(1999), which has been synoptically mapped in like fashion. Collectively, these mapped data 
provide a continuous description of water vapor from the tropical upper troposphere throng 
the stratosphere. Jointly with contemporaneous GCI and motion from ECM ana yses, 1 
reveals a close association between deep convection, thermal structure, and humidity struc ure. 

The structure of anomalous mixing ratio clearly marks a convective source of moisture in the 
near equatorial region, maximizing at 200 mb. Relative humidity, on the other hand, maxi- 
mizes somewhat higher, due to the influence of temperature, which continues to decrease up o 
100 mb. Histograms of cloud fraction, represented in terms of potential temperature, ii.d.ca e 
this altitude range as the layer of strong convective outflow, where convective detriment 
and cloud anvil are prominent. The histogram of cloud brightness temperature cxl.ibi s a 
plateau at these levels, distinct from its sharp decrease with altitude at lower levels. In fact, a 
radiative calculation that accounts for the sharp decrease with height of liquid water conteil 
f Salby et al 2001) recovers the characteristic bimodal distribution of clou raction, w ic 
then actually increases at upper levels. It’s large near 200 mb, the same region where water 

vapor mixing ratio maximizes. 

Cloud detrainment at these levels serves as a source of water vapor, which diverges from 
convective systems. The same structure appears for horizontal divergence^ Both exhibit 
fluctuations that are strongly correlated to fluctuations of 200-mb humidity Coincident with 
the layer of convective outflow is increased vertical separation of isentropes. Most noticeable in 
regions of cold cloud fraction, it reflects a weakening of vertical stability by convective mixing. 
It too fluctuates coherently with deep convection, which elevates isentropes above 200 mb 
while depressing them below 200 mb. Weakened stability, however, is visible up to lOOmb, 
even though most of the anvU and outflow are restricted to lower levels. Cloud struc ure 
above 150 mb corresponds to overshooting towers, which dominate anvil (distinguished by 

much larger cloud traction) at lower levels. 
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A relationship to convection is also found above 100 mb. There too, fluctuations of water vapor 
are strongly correlated to 200-mb divergence. Divergence above 100 mb, however reverses sign. 
This suggests subsidence immediately overhead convection, as has been in erie rom o ler 
features It prevails on the winter side of convection, where poleward motion of the Hadley 
circulation is strong and water vapor mixing ratio surfaces are depressed. Conversely, on he 
summer side of convection, mixing ratio surfaces are elevated, implying ascending motion that 
comprises the Brewer-Dobson circulation. 
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